The use of residues or wastes in biofuel production is a potential solution to the questioned increase of the food market price. The hydrogenation (more specifically hydrodeoxygenation) of residues or wastes rich in free fatty acids seems to be an interesting option for the valorisation of this type of feedstock. The major obstacle of this process is the high temperature and high H 2 pressure process requirement. The way to reduce it is the use of a co-solvent e.g. supercritical fluids. At supercritical conditions, CO 2 is completely miscible with H 2 and at the same time is also a great solvent for non-polar liquids allowing enhanced efficiency of the hydrogenation leading to the ability to perform reactions at milder conditions. This work deals with the heterogeneous hydrogenation of cattle fat in the presence of CO 2 . Total reaction pressures up to 140 bar at 340 C and the residence time from 1 to 6 hours as well as the reuse of catalyst were examined. Depending on the chosen reaction conditions a diverse end products can be obtained. The CO 2 presence influences positively the concentration of hydrocarbons minimising the presence of glycerides' content in the final product mixture. At elevated CO 2 pressure, a high concentration of hydrocarbons simultaneously with a low presence of free fatty acids and glycerides' content in the mixture was obtained. A similar effect was observed for reaction carried out for 6 hours, when above 90 wt% of all hydrocarbons present in the mixture were the saturated ones. Additionally, the reuse of catalyst increases the saturated hydrocarbons' content to values similar to those obtained for reactions with prolonged residence time. In the CO 2 -assisted reactions, the diesel-like hydrocarbons were formed with at least two fold higher content than in reactions without CO 2 .
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Introduction
Nowadays the use of renewable resources for the transport sector is an obligation established by the renewable energy directive. 1 This Directive endorsed a mandatory 10% minimum target to be achieved by all Member States for the share of biofuels and other renewable fuels by 2020. The most common approach, practiced by the EU member states, to achieve this target, is the production of 1 st generation biofuels from virgin vegetable oils such as the ones from rapeseed, soybean and sunower. However, the applicability of these edible oils for fuel production is strongly criticised due to the inuence on the food market price. To minimise this inuence, the European Commission is forcing a limit of 5% of biofuels originating from the 1 st generation feedstock. 2 Consequently, exploration of new ways to reduce feedstock cost and the development of alternative raw materials are key points in recent biofuels' research. The use of residues or wastes might be a solution offering a much more competitive price of the nal biodiesel and opening a new route to recycle and to valorise residues and wastes. However, it is also important to underline that valorisation of this type of feedstock is more technologically demanding compared to the existing technologies. The major obstacle is the high free fatty acid (FFA) content, which may render low yield of biodiesel production processes.
3 The recent developments in this eld show promise to overcome this problem.
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One of the methods of valorisation of wastes rich in free fatty acids is hydrogenation or more precisely, hydrodeoxygenation. This process leads to production of hydrogenated oil and involves the catalytic hydrogenation and cracking of raw material. The use of H 2 guides to the removal of oxygen and hydrocarbons' formation. In addition, depending on the applied conditions (pressure, temperature, catalyst) the produced hydrocarbons' fraction can be similar to gasoline or diesel. Therefore, the formed products can be either mixed with crude- 
